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ABSTRACT: 

An MRI/MRS magnetic coil system is disclosed wherein the isolation between the 
coils can be adjusted to decrease or virtually eliminate the coupling between 
quadrature magnetic resonance imaging coils in order to optimize orthogonality 
between the coils. The adjustment allows the use of flexible coils which may be 
conformed to image specific anatomical regions. The RF characteristics of the coils 
are controlled by variable capacitors. The capacitors are controlled by a remote 
automatic controller which functions to adjust the RF characteristics of the coils 
until an optimal orthogonality and signal to noise ratio is achieved between and by 
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Fitzsimmons, Jeffrey R., et al . , "Radio Frequency Coil Development for High Field 
Whole Body MRI/MRS, " High Field Workshop (Mar. 7, 1997). 
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the Head andNeck, " Presentation at the Society of Magnetic Resonance Meeting (Aug. 
6-12, 1994) . 
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No. 11, Civil Action 02-2044 (Mar. 10, 2003) . 

Expert Report of Dr. Peter B. Roemer Concerning Invalidity of Claims 1, 2, 3, 5, 
16, and 23 of U.S. Patent 6,396,273, Civil Action 02-2044 (Mar. 14, 2003). 
"Optimized Birdcage Resonators for Simultaneous MRI of Head and Neck, " Proceedings 
of the Society of Magnetic Resonance, p. 1349 (1993) . 

"Surface Coil Proton MR Imaging at 2T, " Radiology, 161, No. 1, pp. 251-255, (Oct. 
1986) . 

"Spatial Localization in 31P and 13C NMR Spectroscopy in vivo Using Surface Coils, 11 
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Journal of Magentic Resonance in Medicine, 1: 410-413 (1984) . 

"Comparison of Linear and Circular Polarization for Magnetic Resonance Imaging, " 
Journal of Magnetic Resonance 64, 255-270 (1985) . 

Transcript of Testimony of Dr. Arne Reykowski at the Hearing ("Reykowski 
Transcript") . 

Deposition of Dr. Gregor Adriany ("Adriany Deposition"). 

Expert Report of Dr. Peter B. Roemer Concerning Noninf ringment of Claims 1, 2, 3, 
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Expert Report of Kimberly A. Moore ("Moore Report"). 

MR I Devices 1 Motion for Summary Judgment of Noninf ringemnet of the '273 Patent 
("MRIDC's SJ Motion of Noninfringement"). 

MR I Devices* Memorandum Supporting Its Motion for Summary Judgment of 
Noninfringement of the f 273 Patent ("MRIDC's Memo Supporting SJ Motion of 
Noninfringement") . 

MR I Devices 1 Motion for Summary Judgment to Invalidate Claims 1, 2, 3, 5, 16 and 23 
of U.S. Patent No. 6,396,273 ("MRIDC's SJ Motion to Invalidate"). 

MR I Devices 1 Memorandum Supporting Its Motion for Summary Judgment to Invalidate 
Claims 1, 2, 3, 5, 16 and 23 of U.S. Patent No. 6,396,273 (MRIDC's Memo Supporting 
Invalidity Motion) . 

Appendix In Support of MR I Devices' Motion for Summary Judgment to Invalidate 
Claims 1, 2, 3, 5, 16 and 23 of U.S. Patent No. 6,396,273 ("MRIDC's Appendix to 
Invalidity Motion") . 

Medrad's Opposition to MR I Devices' Motion for Partial Summary Judgment to 
Invalidate Certain Claims of U.S. Patent No. 6,396,273 ("Medrad's Opposition to 
MRIDC's SJ Motion To Invalidate"). 

MR I Devices' Reply Supporting Its Motion for Summary Judgment to Invalidate All 
Asserted Claims of U.S. Patent No. 6,396,273 ("MRIDC's Reply"). 
Appendix In Support of MR I Devices' Reply Supporting Its Motion for Summary 
Judgment to Invalidate All Asserted Claims of U.S. Patent No. 6,396,273 ("MRIDC's 
Appendix to Reply") . 

Report and Recommendation of Magistrate Judge to Federal District Judge Terrence F . 
McVerry ("Magistrate's Report and Recommendation"). 

Plaintiff Medrad's Supplemental Responses to Defendant's First Set of 
Interrogatories (Mar. 26, 2003) . 

Expert Report of Dr. Cecil E. Hayes Pursuant to Rule 26(a) (2) (B) of the Federal 
Rules of Civil Procedure (Mar. 31, 2003) . 

Expert Report of Kenneth W. Belt Pursuant to Rule 26(a) (2) (B) of the Federal Rules 
of Civil Procedure (Mar. 31, 2003) . 

P. B. Roemer, et al . , "The NMR Phased Array," Magnetic Resonance in Medicine, vol. 
16, Copyright 1990, Academic Press, Inc., pp. 192-225. 

H. Requardt, et al . , "Switched Array Coils," Magnetic Resoance in Medicine, vol. 
13, Mar. 1990, No. 3, pp. 385-397, XP 000132470. 

R. Duensing, et al . , "A Continuously Variable Field of View Surface Coil," Magnetic 
Resonance in Medicine, vol. 13, No. 3, Mar. 1990, pp. 378-384, XP 000132469. 
J. Jin, et al., "An Innovative Design of Combined Transmit/Receive RF Coil for MR 
Imaging, " Department of Electrical and Computer Engineering, University of Illinois 
at Urbana-Champaign, Urbana, IL, Phillips Medical Systems North America, Shelton, 
CT, Aug. 1994, p. 1116, XP 002092172. 

International Search Report for Counterpart PCT Application No. PCT/US98/23454 . 
"Knee Foot and Ankle Array, " produced and sold by MR I Devices Corporation of 
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Memorandum Order, Medrad, Inc. vs. MR I Devices Corporation, Civil Action No. 02- 
2044, Aug. 13, 2003. 
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ABSTRACT : 

A magnetic resonance imaging receiver/transmitter coil system for providing images 
for regions of interest includes a first phased array formed of a plurality of 
electrically conductive members and defining an array volume and a second phased 
array formed of a second plurality of electrically conductive members and disposed 
at least partially within the defined array volume. At least one of the first and 
second phased arrays is adapted to apply a magnetic field to the defined array 
volume. At least one of the first and second phased arrays is further adapted to 
receive said applied magnetic field. The first phased array is extendible to define 
a further array volume and is provided with a switch for electrically coupling and 
decoupling an extension to effectively extend the length of the first phased array 
and thereby define the further array volume. In this manner the length of the first 
phased array is effectively extended to approximately twice its unextended length. 

83 Claims, 7 Drawing figures 
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ABSTRACT: 

High-frequency coil arrangement for a magnetic resonance tomography apparatus and 
magnetic resonance tomography apparatus employing such an arrangement have a 
surface coil and a loop coil for enclosing the examination subject. Both coils are 
fashioned for receiving the same first polarization component. A switching device 
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is present for alternately deactivating and/or activating the surface coil and the 
loop coil. The two coils are preferably arranged on a common carrier structure that 
is bendable. 

24 Claims, 7 Drawing figures 
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PRIMARY- EXAMINER : Arana; Louis 

ATT Y-AGENT- FIRM: Klarquist Sparkman Campbell Leigh & Whinston, LLP 



ABSTRACT : 

An MR coil array includes a plurality of telescopically arranged coil units, 
spanning the length of an extremity (e.g. a leg). The coil in each unit encircles 
the extremity, providing good SNR from all sides and for deep structures as well. 
The tapered shape of the array conforms generally to the patient anatomy, 
minimizing sensing distances, further enhancing SNR. A low ratio between the volume 
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imaged and the aggregate coil conductor length further contributes to high SNR. A 
multiplicity of tuning capacitors makes the array relatively insensitive to 
detuning by differently-sized patients. Adjoining coils can be oriented to produce 
perpendicular magnetic fields, reducing coupling therebetween. An apparatus 
employing two such coil arrays allows imaging of two extremities at once. 
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ABSTRACT : 

A single-circuit quadrature surface coil is formed from two ladder resonator coils 
and includes a first mode circuit path for detecting or generating magnetic flux in 
a vertical axis from a body under investigation and a second mode circuit path for 
detecting or generating magnetic flux in a parallel axis, with the first mode and 
second mode currents 90 degrees out of phase. The surface coil, which supports two 
resonance current modes for quadrature operation on only one single coil conductor 
structure, provides a high signal-to-noise ratio (SNR) and a good B.sub.l 
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homogeneity over the imaging volume. This coil alone may be used either for both 
transmitting and receiving RF signals or for detecting RF signals as "receive 
only." This coil is well suited for imaging the human neck, spine and heart. 
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ABSTRACT: 

RF receiving coil device used in a magnetic resonance imaging apparatus capable of 
acquiring a tomographic image of an object under examination positioned in a static 
magnetic field along a predetermined direction including quadrature detection coils 
for detecting an MR signal component along a direction perpendicular to a body axis 
direction of the object under examination and also perpendicular to a direction of 
the static magnetic field, and for detecting another MR-signal component along the 
body axis direction. 
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